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ABSTRACT 
The use of computer applications can be a frustrating experience. 
This study replicates previous studies of the amount of time users 
– involuntarily – spend trying to diagnose and recover from 
problems they encounter while using computer applications such 
as web browsers, email, and text processing. In the present study, 
21 users self-reported their frustrating experiences during an 
average of 1.72 hours of computer use. As in the previous studies 
the amount of time lost due to frustrating experiences was 
disturbing. The users spent 16% of their time trying to fix 
encountered problems and another 11% of their time redoing lost 
work. Thus, the frustrating experiences accounted for a total of 
27% of the time, This main finding is exacerbated by several 
supplementary findings. For example, the users were unable to fix 
26% of the experienced problems, and they rated that the 
problems recurred with a median frequency of about once a week. 
Experiencing the same problems repeatedly is likely to add to the 
frustration. The users in this study were highly experienced, 
precluding that frustration is only a concern for novices. 
Categories and Subject Descriptors 
H.0 [Information Systems General]; H.5.2 [Information 
Interfaces and Presentation]: User Interfaces – theory and 
methods, user-centred design. 
Keywords 
User experience, frustration, dissatisfaction, non-usability. 
1. INTRODUCTION 
The widespread interest in the user experience generally concerns 
fun, beauty, engagement, motivation, flow, excitement, joy, 
reflection, and other pleasurable emotions [1, 4-9]. A notable 
exception is Scheirer et al. [12], who attempt to frustrate the user 
on purpose to create affective responses. Users’ experiences with 
information technology are, however, not restricted to pleasurable 
emotions and experiments with the effects of deliberately induced 
frustration. Rather, frustration appears to be an all too common 
user experience. 
Ceaparu et al. [2] recently reported the disturbing finding that 
people lost 47-53% of the time they spent using ordinary 
computer systems due to frustrating experiences. That is, for 
about half of the time the 111 users who participated in the study 
were unproductive because they were, instead, preoccupied with 
trying to diagnose and recover from frustrating experiences. The 
excessive amount of time lost in these frustrating experiences was 
lost during the use of web browsers, email, text processing, and 
other ordinary systems. While Ceaparu et al. studied frustrating 
experiences during computer use in non-work contexts, Lazar et 
al. [11] performed a similar study of computer use at work. A 
total of 50 users took part in the study, and they lost an average of 
43% of their time due to frustrating experiences. The lost time 
was about evenly split between time spent trying to solve the 
encountered problem and time spent recovering lost work. In both 
studies the frustrating experiences were spread across many 
applications and many problem areas, making it difficult to target 
efforts aimed at addressing the reasons for the frustrating 
experiences. 
Frustration appears to be a basic notion that requires little 
explanation. Causes of frustration with computer technology 
include application crashes, long response times, unclear error 
messages, inability to satisfactorily complete tasks, confusing 
interfaces and so forth. In their definition of frustration, Lazar et 
al. [10, p. 189] emphasize unattained goals: “User frustration can 
be defined as when the computer acts in an unexpected way that 
annoys the user and keeps the user from reaching their task 
goals.” Frustration is a frequent companion of computer use and a 
major reason why many people hesitate to use computers, or 
avoid computers altogether. Thus, frustration raises important 
research questions, three of which are addressed in this study: 
• How much time is lost due to frustrating experiences? 
• How severe are the frustrating experiences? 
• Is a solution found or are the frustrations likely to recur later? 
The main motivation for this study is that the amount of time lost 
due to frustrating experiences in the studies by Ceaparu et al. [2] 
and Lazar et al. [11] is almost too large to be believable. 
Therefore, this study replicates these previous studies. 
2. METHOD  
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To investigate user frustration empirically we conducted a small 
diary-based study methodologically similar to Ceaparu et al. [2]. 
2.1 Participants 
A total of 21 computer-science students (5 female, 16 male) 
participated in the study. Participants’ age ranged from 21 to 33 
years with an average of 26.3 years of age (SD = 3.2). Participants 
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had an average of 13.1 (SD = 4.1) years of experience with 
computers, and they were at the third year of their bachelor-
degree studies or the first year of their subsequent master-degree 
studies. All but one of the participants had a European cultural 
background; one participant had a Chinese cultural background. 
2.2 Procedure 
The study was presented as an assignment at the first lecture in a 
course on human-computer interaction. Students were encouraged 
to participate in the study as a way of adopting a user-centred 
frame of mind and gaining awareness of negative experiences 
with computers, but participation was voluntary. Sixteen students 
did not participate, either because they did not make the 
assignment or because they chose not to hand in the forms 
documenting their frustrating experiences. 
Participants were asked to select a period of at least an hour of 
their computer use in the course of the next week. No specific 
kinds of computer use were assigned or expected. Rather, 
participants were to perform their ordinary computer-related 
activities and report any frustrating experiences. Frustrating 
experiences could be both major problems and minor issues. The 
possible span of frustrating experiences was exemplified with 
application crashes, dropped network connections, long download 
times, error messages, awkward workflows, hard-to-find features, 
and inconsistencies across applications. Finally, it was 
emphasized that “any experience that causes you frustration 
qualifies as a frustrating experience”. That is, frustration was in 
this study defined as a subjective experience present when, and 
only when, a participant felt frustrated. 
For each frustrating experience participants were to fill in a form 
similar to the frustrating-experience report in Ceaparu et al. [2, 
Appendix A]. This form included questions about what 
participants were trying to do when the frustrating experience 
occurred, the importance of the task, the level of frustration 
experienced, how often the problem happens, how long 
participants spent fixing the problem, how much time they lost in 
addition to the time spent fixing the problem, and whether they 
could work on something else during the frustrating experience. 
Participants were instructed to familiarize themselves with the 
frustrating-experience form before they started and to fill in a 
frustrating-experience form right after each frustrating experience. 
Participants were also asked to fill in a form with background 
information such as age, gender, and the length of the session 
during which they tracked their frustrating experiences. 
3. RESULTS 
Participants kept track of their use of computers for an average of 
1.72 hours, and the main result of the study is that 27% of this 
time was lost due to frustrating experiences, see Table 1. The lost 
time consisted of an average of 0.27 hours spent fixing, or trying 
to fix, the problem that caused the frustration and an additional 
0.20 hours of lost work, for example because something had to be 
redone. 
Participants had an average of 2.38 (SD = 1.47) frustrating 
experiences. The frustrating experiences mainly concerned widely 
used applications such as web browsers, email clients, text 
processors, social media, music-management applications, and 
basic operating-system tasks such as the copying of files. A small 
number of frustrating experiences concerned more specialist 
applications such as software for compressing files and installing 
updates. Examples of frustrating experiences include: 
(a) “Trying to make internal mic work in Skype.” The participant 
spent two hours trying to solve this problem but eventually gave 
up without having found a solution. The experience received the 
maximum rating for level of frustration. 
(b) “I was trying to output a PDF file in Photoshop. I was 
finishing up work on an A3 poster, a large 300 dpi/CMYK file 
with multiple layers. After a prolonged waiting time, the 
exporting of the PDF froze the application and I had to force close 
Photoshop – losing the latest changes to my poster.” The 
participant spent 20 minutes fixing this problem and an additional 
30 minutes redoing lost work. 
(c) ”Was trying to update a program I had just installed. The 
program shows the text ‘Updating’ and you wait… and wait. You 
don’t know whether you are supposed to wait (because there are 
many files to update) or whether the program has frozen. No 
information/progress bar or other signs of activity. I try to cancel, 
but no reaction. I have to close the program in Windows’ job list. 
This works but produces a series of error messages, which I 
simply close.” This frustrating experience lasted 6 minutes, 
during which the participant felt unable to work on something 
else. 
(d) “Using Microsoft Word 2007 to search for a text in a 
document. Standard shortcut for this (ctrl-F) not only does not 
prompt a search option, it made some of the text bold. Because of 
the changed appearance of Office 2007 there is no File/Edit menu 
with this option in it. After a while I found the new placement of 
this function. I realized that this was because it was a Danish 
localized version where shortcut keys were also changed.” This 
experience lasted only one minute but received the maximum 
rating for level of frustration. 
Participants’ ratings of their frustrating experiences are 
summarized in Table 2. Across all the 50 frustrating experiences, 
participants’ median rating of the level of frustration was 7 on a 
scale from 1 (not very frustrating) to 9 (very frustrating). 
Surprisingly, level of frustration only approached a significant 
correlation with the duration of the frustrating experience (p = 
Table 1. Time lost due to frustrating experiences, N = 21 participants 
Measure Mean (hours) Std. deviation Percent 
Length of reporting session 1.72 1.42 100 
Time spent trying to fix the problem 0.27 0.62 16 
Time lost to the problem (apart from the time spent trying to fix it) 0.20 0.17 11 
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Table 2. Ratings of frustrating experiences, N = 50 frustrating experiences 
Question Median rating Correlation with duration of 
frustrating experience a 
Level of frustration (1:not very frustrating - 9:very frustrating) 7 0.26  
Importance of task (1:not very important - 9:very important) 6 0.34 * 
Frequency of problem (8-point scale) 4: once a week 0.28 * 
a Spearman ρ correlation with the sum of the time spent fixing the problem and the additional time lost to the problem, * p < 0.05. 
0.06). There was, instead, a significant, though weak, correlation 
between the importance of the task and the duration of the 
frustrating experience, indicating that the longer frustrating 
experiences tended to occur during the more important tasks. 
Participants’ median rating of the frequency of the problems 
indicated that the frustrating experiences recurred about once a 
week. The frequency with which problems recurred correlated 
significantly with the duration of the frustrating experiences, 
indicating that the shorter frustrating experiences tended to occur 
more frequently. Experiencing the same problem repeatedly is 
likely to add to the frustration. 
Participants were also asked how they fixed the problem. For 26% 
of the frustrating experiences the answer to this question was that 
participants were unable to fix the problem. Given that 
participants were computer-science students this percentage is 
unlikely to be lower for other groups of computer user. Finally, 
participants indicated that for 60% of the frustrating experiences 
they were unable to work on something else until the problem was 
solved. Participants could not simply shift their attention to 
something else before they had found a solution to a problem or 
while they were waiting for an application to restart or for 
information to download. This emphasizes that participants were 
often unable to compensate for the frustrating experiences by 
multitasking. 
4. DISCUSSION 
The participants in this study were frustrated for an average of 
27% of the time they spent using computers. The time lost due to 
these frustrating experiences can be divided into the time spent 
fixing, or trying to fix, the problems that caused the frustrations 
and the additional time spent redoing lost work. The participants 
spent an average of 16% of their time on the former activity and 
11% on the latter. The percentage of time lost due to frustrations 
in this study is about half of the percentage of time lost in 
previous studies [2, 11]. A reason for this difference has not been 
identified. The difference appears, however, to be a minor issue 
compared to the substantial percentage of lost time in this study as 
well as in the previous studies. Thus, the present study essentially 
confirms the main finding of the previous studies. 
The severity of the main finding is exacerbated by the 
supplementary findings that the median level of frustration was 
high, that the longer frustrating experiences occurred during the 
more important tasks, that the same problems recurred about once 
a week leading to repeated frustrations, that the participants were 
unable to work on something else during more than half of the 
frustrating experiences, and that the participants were unable to 
fix about one quarter of the problems. The last of these 
supplementary findings indicates that the participants were often 
left with lingering frustrations, rather than with the positive sense 
of achievement that may accompany the resolution of a problem. 
Moreover, the participants had an average of more than a decade 
of experience with the use of computers and they were pursuing a 
university degree in computer science. This shows that frustrating 
experiences are not merely a concern for novices, and it suggests 
that another sample of users is likely to experience more 
frustrations, rather than fewer. 
The duration, recurrence, and severity of the reported frustrating 
experiences suggest that frustration is a major threat to usability 
in general and universal usability [13] in particular. This puts 
emphasis on the implications of our findings for designers, 
managers, and policy makers in terms of providing the basic, yet 
pertinent, means of countering user frustration: more consistent 
terminology, clearer menus, simpler task flows, shorter response 
times, more informative dialog boxes, strengthened error 
handling, better training, improved documentation, and, in 
general, easier-to-use interfaces. In terms of implications for 
researchers, there is a need for additional studies of the magnitude 
of the problem. The studies so far show that between a quarter 
and half of the time spent using computers is lost due to 
frustrating experiences. If these numbers scale up, it is a major 
societal problem. In this relation it would be interesting to know 
whether people experience more frustrations with computers than 
with other artefacts, including pen-and-paper technologies. There 
is also a need for research that goes beyond the exploratory level 
and starts to address how frustrating experiences, which cannot all 
be eliminated, can best be dealt with in real time. Feild et al. [3] 
find that the presence or absence of user frustration during 
information searching can be predicted with good accuracy on the 
basis of query log data. This may provide opportunities for 
mitigating increases in user frustration through dynamic changes 
in the interface and interaction. For other systems sensor data may 
provide similar opportunities. 
A possible limitation of this study is that the participants self-
reported their frustrating experiences during a relatively brief 
session; they may have selected their session so as to have 
something to report. Ceaparu et al. [2] addressed this possible 
limitation by having each participant perform one session in 
which they self-reported their frustrating experiences and a 
second session in which they observed another user and reported 
his or her frustrating experiences. The self-reported and 
observational sessions were similar with respect to the duration of 
the frustrating experiences, their severity, and the other 
investigated aspects of user frustration. 
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5. CONCLUSION 
This study has replicated previous studies of the amount of time 
users lose due to frustrating experiences with computers. Twenty 
one users recorded their frustrating experiences in a variant of 
time diaries during an average of 1.72 hours of computer use. As 
in previous studies the amount of time lost due to frustrating 
experiences was disturbing. The participants in this study were 
frustrated for an average of 27% of the time they spent using 
computers. The frustrations were generally experienced as severe, 
and during more than half of the frustrating experiences the 
participants were unable to work on something else for the 
duration of the frustrating experience. These findings, and other 
supplementary findings, underline that frustration is a common 
user experience. 
The frustrating experiences were spread across a number of 
mostly ordinary applications, such as web browsers, email clients, 
text processors, social media, and music-management 
applications. The frustrating experiences were also spread across 
many problem areas. Consequently, it is difficult to target efforts 
aimed at addressing the reasons for the frustrating experiences. It 
is, nevertheless, an important challenge for researchers as well as 
practitioners to eliminate the sources of unnecessary frustration 
and seek ways of mitigating the frustrating experiences resulting 
from sources that cannot be eliminated. 
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